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We do VieTfebv decl?;re "^V 1 . \"? ir.v^r. i f t '~ vr.^yv/^jiv* 

in Vnich and the method by v'hich it is to be -or m= 4 . 

to be particul?rly described arH ascertained lr ^r>.d b** 
the following statement:- 
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CONTROL OP SCALE 


AtaB tract of the Disclosure 
The addition of N,N-dimethylamides of 18 carbon unsaturated 
carboxyllc acids to an aqueous system is effective in controlling 
scale. 


This invention relates to the control of scale formation and 
^o the removal of existing scale encountered in' various manufac- 
turing processes utilizing flowing water. 

Water as available for industrial use regardless of its 
source (surface or well water) is never pure but contains various 
impurities which may be dissolved gases, dissolved solids, and, 
in addition, may also include suspended solids. Although these 
solids, both dissolved and suspended, are generally inorganic, 
occasionally they may be of organic origin. Furthermore, the con- 
centration of the impurities present in the process water tends t. 
increase during the manufacturing procedure. This result follows 
because in usual industrial practice certain materials are added 
to the water to serve a specific function during the manufactur- 
ing process and practical manufacturing procedures dictate the 
reuse of the process water to the greatest possible extent. 

Many of these impurities precipitate during the manufactur- 
ing process resulting in the • formation of encrusting and/or ncn- 
encrusting scales. Regardless of the for* of the resulting scale, 
the end result is objectionable because the presence of scale 
materially decreases the overall efficiency of the process, both 
as to quantity and quality of the final desired product. 

Many methods have, therefore,- been proposed in an endeavor 
to control scale including demoralization by the use of iorv 
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exchange resins, f lobulation, chelation, and other chemical 
methods of treatment to solubilize, stabilise, disperse/ and/or 
remove materials causing" the formation of scale. .None of these 
methods, hovrever, is entirely satisfactory. For example, the use 
of sequestering agents, such as ethylenediamine tetracetic acid, 
are practical in only a few applications. Other methods hereto- 
fore proposed for overcoming the problem of scaling have involved 
inhibiting the formation of scale and/or attacking the scale 
directly. The former method requires the use of inhibitors such 
as the polyphosphates or other chemicals. This method is objec- 
tionable because it requires the mixing of a number of. components 
in order to tailor the resultant combination to the particular 
water, a time consuming and difficult procedure. In addition, 
the polyphosphate method usually involves extensive water bleed- 
off and PH control through acid or alkali addition. The method of 
direct attack consists of adding high concentrations of acid to 
the equipment, such as sulfuric cr muriatic acid or combinations 
of alkaline materials such as sodium hydroxide or sodlur. meta- 
silicates. This method, suffers from the difficult handling prob- 
lems associated vlth the use of strong acids or alkalies and the 
tendency of these materials to attack metallic equipment. 

It is, therefore, a principal object of the present invention 
to provide a composition for the control of , S cal e „hi Ch obviates 
the disadvantages of such compositions heretofore available. 

Another object of this invention is to provide a relatively 
inexpensive and simplified process whereby the deposits of scale 
in flowing water systems is reduced. 

Yet another object of our invention is to prepare rrore 
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efficient scale remover expositions thaf are based upon low cost 
and widely available materials,. . ' 

Other objects and advantages of the present invention will 
become apparent from the following detailed description thereof 

To the accomplishment of the foregoing and related ends, thl. 
invention comprises the features hereinafter fully described and 
particularly pointed out- in the claims, the follow* description 
eettlns forth in detail certain illustrative embodiments or this ' 
invention. These are indicative, however, of but a Tew of the 
various ways In which the principle of the invention may be 
employed. 

Briefly stated, „e have discovered that the addition or a 
relatively sn,all anount of an K ,B-dln,ethyla rai de of a straight 
chain unsaturated carboxylle acid to the a,„eous syaten, is"very 
effective in controlling scale in said syste.,. 

suitable H , N -d Ira ethylan,lde S or straight chain carboxyllc 
acids are those prepared fro* carboxylle acids containing is car- 
bon ato*s. The aolds are further characterised by having at .east 
one carbon to carbon double bond, specific acids classified With- 
in this category include = oleic, llnoielc, linoienic, rlcino^elc 

the "° f - - *- M *ed acids w 

tail castor, com, cottonseed, linseed, olive, peanut, raoeseed, 
aafflcer. sesame, and soybean oils. A fixture of carboxyiic 
acids particularly suitable for use in our invention is that 
available c^ercially as tell „n ratty acid, under the traded 
"hitol ACD. A typical analysis or this product is as folio,™. ' 
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TABLE 


Patty acids, pet. . 
Rosin acids, pet I 
Unsaponlf iables, pet. 
Linoleic acid, pet. 
Oleic acid, pet. 
Saturated acid., pet. 
Acid number 
Saponification number 
Color, Gardner 
Viscosity: 

ssir, ioo° p. 

Gardner, seconds 
Specific gravity, 60° F./60" p. 
Titre, ° c. 
Flash point, " p. 
Fire point, ° ~F. 


Specification 
range 

• 98.8-99.7 
. 0.2-0.6 
O. 1-0.6 


2.0-2.8 
198-201 
198-202 
3- - 4- 


-1 


1.0 


Typical 
analysis 

98.9 

0.5 

0.6 

4 5 

51 

2.4 

199 

200 
3+ 

105 

0.9 
0.905 

0.0 

375 
435 


The diethylamides ot the3e tall oil fttty acids ^ 
be referred to as DMA. 

The amount and manner of use of the scale control composi- 
tions are dependent on the nature of problem.* caused by scale and 
the general composition of the scale in a particular system m 
those systems which consistently require descaling, it ls seneral . 
1Y best to first remove heavy deposits of scale during a period 
when the system is not operating, follow* by the maintenance of 
small quantities of the- compositions in contact „ith the surfaces 
during operation to prevent redeposition of scale. For purposes 
of descaling, the compositions may be sprayed, brushed, or 
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otherwise applied in J'uodiiuted form or may be diluted with suita 
We solvents for ease of application, v/here it is not possible 
add the undiluted compositions to surfaces, the N,.N-almethylamid 
can be added to aqueous solutions of various concentrations of 
cleaning substances such as caustic soda, metasilicate of soda, 
and similar materials. The amount of the compositions used in' 
these aqueous cleaning solutions" will vary from 1 to 100 lb. of 
the compositions to. each 1,000 gallons of cleaning solution, or a 
concentration of about 0. 01 pet. to 1.0 pet. by weight of the 
total solution. The amount of the compositions required deoend o 
the nature of the " surf ace to be cleaned, the nature and tenacity 
of the scale, the time allowed for contact of the surfaces with'' 
the compositions, and the temperature of the cleaning solutions 
containing the compositions. 

in aqueous systems where descaling is' to be accomplished dur- 
ing operation and in aqueous systems where the compositions are 
utilized to prevent the deposition of scale, the N,N-dlr,ethyl-. 
amides are used at concentrations of 0.2 to 20O parts of the com- 
positions per million parts by weight of the aqueous systen, with 
the preferred range being 0. 5 to loo parts per million carts of 
the compositions. It is understood, of course, that larger quan- 
tities may be used, but such is not generally desirable because 
costs may be increased without commensurate ^dditlonal beneficial 
results. / 

While we do not wish to be bound by any theory a s to how our 
(results are produced, we believe the prixnary action of the N,N- 
dimethylamides of the straight chain unsaturated carboxylic acids 
is one of coating small particulate precipitated masses of inor- 
ganic molecules, thereby preventing them fro* further bcndin 3 
together into larger masses and their subsequent deposition 1 
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surfaces within the ^ufacturlns" process. V/e also believe that 
the compositions adhere to the surfaces of systems, thereby reduc- 
ing .or preventing the sticking or deposition of inorganic scale- 
like solids to these surfaces. m addition, evidence exists that 
the N, ^diethylamides aid in the penetration of aqueous system 
containing the compositions into already forced scales, thereby 
allowing for the gradual erosion of the scale. Whatever the exact 
nature of the action of the compositions, the inorganic chemical 
substances are maintained in a dispersed state and do not grow m 
size or adhere to the surfaces of equipment In such a way or to 
suoh an extent as to cause the problems encountered when the com- 
positions are not added to the -system. 

in order to disclose the" nature of the invention still nore 
clearly, the following illustrative examples ,,111 be given It 
is understood, hoover, that the invention, is not lifted to the 
specific conditions or details sefc forth ln these 
insofar as such limitations are specified in the appended clans' 


;• ■ . EXAMPLE 1 

... ^e effectiveness of DMA a s an inhibitor to the formation of 
scale in a cooling tower was deterged by comparing the results' 
obtained m a cooling operation wherein DM M added to the s~ 
ten, to a similar cooling operation in the absence of M ; r „ fche 
absence of DMA, scale of a semisolid nature consisting orl,ar<l y 
of alumina forced rapidly as a deposit on the slats and other ' : 
surfaces of the cooling tower. Continuation of the operation 
caused the dislod^ent of po.rtions of the scale. These dislo^d 
Portions tended to pl » z spray3 , dralnSj and ^ ^ 

-re, these portions provided an excellent substrate for further 
scale deposition in fche system. 
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After mechanica-l-ly- -removing the scale, DMA. was added to the 
system' at a rate of l.o lb. .per 1,000 gallons of water (equivalent 
to about 120 parts DMA per million parts of " water) flowing through 
the system. This addition of DMA prevented the formation of 
alumina scale or any other scale; consequently, the surface of the 
cooling tower remained in a clean condition. 


EXAMPLE 2 

In this example, the effectiveness of DHA a 3 an' inhibitor to 
the. formation of scale in a steam turbine condenser was determined 
by comparing the results obtained when operating the condenser us- 
ing cooling x.ater to which DMA had been added to a similar opera- 
tion in the absence of DMA. ' when the condenser was operated using 
untreated fresh water, the condenser tubes became coated with an 
inorganic scale. Analysis C f the scale showed that it was com- 
posed of iron oxides, calcium carbonate, silica, and insoluble 
silicate complexes. The extent cf the accumulation of scale was 
such that it was necessary to shut down the turbine and related 
equipment approximately every seventh day in order to clean the 
condenser mechanically. 

The turbine condenser was cleaned by recycling an alkaline ' 
cleaning solution containing 70 lb . ot DMA psp ^ ^ 
solution through the tubes and related equip,ent f or a period of 
approximately 6 hr. at a temperature of approximately l^ p I 
This was followed by a cold rinse of process water contain^ 14 , I 
lb. of DMA per 1,000 gallons of rinse water. ° j 

After the condenser tubes were cleaned, the turbine and ~ e - I 
lated equipment were operated as before except that the cooling 
water contained about 1. 3 0 parts of DMA per million parts of 
process water. No scale was formed in either the condenser tubes 
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or associated piping^; after several" weeks' operation when the 
cooling water contained the DMA. 


EXAMPLE 3 - ; 

This example demonstrates " that the addition of DMA to a 
caustic solution is very effective in not only removing scale from 
evaporators but, in addition, materially increases' the operating 
time of the evaporators so descaled between boilouts. ' The par- ' 
ticular sugar mill at which this test. was conducted experienced a 
severe .problem of scale formation in the heating tubes of the cane 
Juice evaporators. This buildup of scale was such that it was 
necessary to stop the production of sugar at very frequent inter- 
vals to clean or descale the evaporators with a 10 pet. caustic 
solution followed by an acid flush, m the second series of 
operations, DMA was added to the caustic solution at a rate or 8 j 
lb. -or DMA per 1,000 gallons of caustic solution. By using this 
DMA-containing caustic solution in the routi, e manner followed by 
an acid flush, the operating time of the evaporators „as increased 
-Q, appreciably that the number of tons of ca, e ground between 
boilouts. was increased by almost 100 pet. 

Total sugarcane ground was 26,2 5 0 tons ,,hen a caustic solu-' 
tion was. followed by an acid wash. 

Total sugarcane ground was increased to 52,000 tons at the 
same mill ror the sa.e period of time when D;,A was added to the 
caustic solution in an amount corresponding to 8 lb. of DMA per 
1,000 gallons of caustic solution. 

Similar results were obtained when the diethylamide s of the 
fatty acids previously listed were substituted f or DMA. 

While particular embodiments of the invention have been 
described, it Kill be understood, of course, that the invention ^ 5 
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not limited thereto V&qe >any modifications may be made, and it 
is, therefore, contemplated to cover by the appended- claims any 
such modifications as fall within. the true spirit and scope of the 
Invention. 

We claim: 
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1. A scale control .process which" comprises adding to. an 
aqueous system susceptible to scale formation a composition com- 
prising an N,N-dimethylamlde of a straight chain carboxylic acid 
characterized in. that said acid contains 18 carbon atoas and at ' 
least one carbon to carbon double bond, in an amount sufficient to 
inhibit the formation of scale .in said aqueous system. 

2. The process of claim. 1 wherein the straight chain car- 
boxylic acid is a fixture of straight chain carboxylic acids con, 
tuning 18 carbon atoms an<1 at least one carbon to carbon double 
bond. 

3. The process of claim 1 wherein the straight chain car- 
boxylic acid is a mixture of acids derived from tall oil. 

The process of claim 1 wherein the straight chain car- 
boxylic acid is a mixture of acids derived from linseed oil. 

5. The process of claim 1 wherein the straight chain car- 
boxylic acid is a. mixture of acids derived from soybean oil. 

6. The process of claim 1 herein the straight chain car- 
boxylic acid is a nature of acids derived from cottonseed on 

—7. The process of claim 1 .herein the straight chain car- 
boxylic acid is a mixture of acids derived from- corn oil. .. 

8. The process of ciaim 1 wherein the straight chain car- ' 
boxylic acid is a mixture of acids derived from peanut oil. 

9. The process of claim 1 herein the ,,r, tf-dimethylamide ls 
N-dimethyloleaznide » 

10. The process of claim 1 wherein the N, N -dimethylamide is 


N, N-dimethyllinoleamide. 


11. The process of claim 1 wherein the N, N-dimethylam.de l8 
N,N-dimethyllinolenair,ide. 

12. The process of clai m 1 wherein the Wj N-dimethylamide is 
N,N-diraethylricinoleamide. 


A .scale control process subst serial?.. " as hsreir/rser^r* 
ih-?-?. with •"■^P??*™*'? to t-i-e "x-^r" e? -:'•>.-»«. 
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- DATED this 19th day of AUGUST. 1968. 


For the Applicants 



t -. t -e, joh:? * kernic?, 

Patent Sc Trac?e Mar:< Aaervts , 
Van der Stel Building^ 
Pretorius Street, 
PRETORIA. 
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